Basic structure of basement membranes is a fine network of "cords," irregular anastomosing strands.
A three-dimensional network of irregular anastomosing strands, referred to as "cords," was found to be the main component of the lamina densa of a) common, "thin" basement membranes in tissues from diverse origins including foot pad epidermis, trachea, jejunum, seminiferous tubule and vas deferens of the rat, monkey seminiferous tubule, and mouse ciliary process, b) a "double" basement membrane, the rat glomerular basement membrane, and c) "thick" basement membranes including rat Reichert's membrane, mouse lens capsule and the Engelbreth-Holm-Swarm (EHS) tumor matrix. The average thickness of the cords was 3.2-4.8 nm, 4 nm, and 4.7-5 nm, respectively, in these three types of basement membranes. The mean diameter of the intercordal spaces, or openings of the network, averaged 14 nm with a range from 8 nm in the glomerular basement membrane to 21.9 nm in the lens capsule. After cryofixation followed by freeze substitution or freeze drying, similar cord networks were observed in all basement membranes examined which included two thin basement membranes, that of the rat epididymis and seminiferous tubules, and three thick basement membranes, that is, the lens capsule and the EHS tumor matrix of the mouse, and rat Reichert's membrane. In addition, following the co-incubation of laminin, type IV collagen and heparan sulfate proteoglycan at 35 degrees C, a precipitate was formed which was found to contain lamina densa-like sheets and large semisolid masses. Both types of structures were found to be made up of a network of 3 nm wide cords, which resembled that of natural basement membranes. With the immunoperoxidase technique, these cords were stained for major basement membrane components including laminin, type IV collagen, heparan sulfate proteoglycan, entactin, and fibronectin. Ribbon-like "double tracks" 4.5 nm in width and being distributed along cords have been identified as the form taken by heparan sulfate proteoglycan in basement membranes. Following mild plasmin treatment, most of the cord components were digested away leaving behind a network of fine filaments found to contain type IV collagen. Each cord, therefore, is organized by a type IV collagen core filament which is surrounded by a plasmin-sensitive sheath containing other basement membrane components. Two types of minor structural components, that is, 7-10 nm wide straight "basotubules" and 3.5 nm wide particulate structures referred to as "pentosomes" were associated with cord network in some basement membranes.(ABSTRACT TRUNCATED AT 400 WORDS)